The pattern of brain c-fos mRNA induced by a component of fox odor, 2,5-dihydro-2,4,5-trimethylthiazoline (TMT), in rats, suggests both systemic and processive stress characteristics.
Predators to rodents and their associated odors are increasingly chosen to study the neural mechanisms of stress and anxiety. Specifically, predatory odors are believed to elicit responses based on the perceived threat (psychological or processive), rather than to any direct systemic effects (pain, blood loss, infection, etc.) of the stimulus, which are mediated by distinct neural pathways. The hypothesis that a chemical component from fox feces, 2,5-dihydro-2,4,5-trimethylthiazoline (TMT), elicits stress responses by specific activation of processive neural pathways was tested. Different amounts of TMT (range: 0-600 micromol) or the control odor butyric acid (0-1200 micromol) were presented to male Sprague-Dawley rats for 30 min. Immediately after odor presentation, rats were sacrificed, blood levels of adrenocorticotropic hormone (ACTH) and corticosterone were measured, and brains were rapidly harvested to measure regional brain c-fos mRNA induction by in situ hybridization. Presentation of TMT (> or =75 micromol), but not butyric acid (up to 1200 micromol), significantly increased ACTH and corticosterone release. TMT presentation, especially with amounts (> or =75 micromol) producing endocrine activation, induced c-fos mRNA in several brain areas, including the olfactory bulb, lateral septal nucleus, septohypothalamic nucleus, anteromedial and oval nuclei of the bed nucleus of the stria terminalis, the central nucleus of the amygdala, the anteroventral, anterodorsal, and medial preoptic nuclei, the anterior, dorsomedial, lateral, supramammillary, dorsal premammillary and paraventricular hypothalamic nuclei, the external lateral parabrachial nucleus, the locus coeruleus, and the nucleus of the solitary tract. Interestingly, these brain regions represent a mix of regional c-fos mRNA induction pattern not reported previously with any other single stressor. These results suggest that TMT elicits stress responses through a relatively unique and complex mix of brain regions associated with both processive and systemic neural pathways, unlike those seen in response to cat odors.